3-[Bis(methylthio)methylene]-2(3H)-imidazo[1,2-a]pyridinones were prepared from the S-alkylation of pyridinium 1-[1-carbamoyl-1-[(methylthio) thiocarbonyl]]methylides with methyl iodide followed by the alkaline treatment of the resulting pyridinium salts. The reactions of these 3-methylene-2(3H)-imidazo[1,2-a]pyridinones with some ethyl cyano-or acyl-substituted acetates in the presence of a base did not afford the initially expected 2H-pyrano[2',3':4,5]imidazo[1,2-a]pyridine-2-one derivatives, but, instead of them, provided ethyl 3-[2-hydroxyimidazo[1,2-a]pyridin-3-yl]acrylates. The thermolyses of these acrylates without any solvent under reduced pressure gave the corresponding 2H-pyrano[2',3':4,5]imidazo[1,2-a]pyridine-2-one derivatives.
3-vinylindolizines, 16 and which in turn were converted to the corresponding indolizine derivatives fused with a furan, 17 pyran, 15 and oxepine ring. 18, 19 So, we planned the preparation of 
RESULTS AND DISCUSSION

Preparations of 3-methylene-2(3H)-imidazo[1,2-a]pyridinones (4).
Since an amide proton has higher acidity than that of normal amino protons, we thought that the desired 3-methylene-2(3H)imidazo [1,2-a] pyridinone derivatives such as 4 could be obtained by the deprotonation of the carbamoyl group in the corresponding 1-[1-carbamoylvinyl]pyridinium halides (3) with a base, followed by the attack of the resulting imide ion to the 2-position of the pyridine ring and the dehydrogenation of the primary bicycloadducts. In fact, although the treatment of the 1-[1-carbamoyl-2,2-bis(methylthio)vinyl]pyridinium iodides (3a-c), readily obtainable from the reactions of pyridinium 1-[1-carbamoyl-1-[(methylthio)thiocarbonyl]]methylides (2a-c) with methyl iodide, with a comparatively weak base such as DBU, triethylamine, or potassium carbonate did not afford the desired 3-[bis(methylthio)methylene]-2(3H)-imidazo[1,2-a]pyridinone derivatives (4a-c) at all, the use of a stronger base such as potassium t-butoxide in ethanol (method A) or in DMF (method B) gave the corresponding products 4a-c in moderate yields (21-51%) as orange to reddish crystals. Interestingly, in the reaction of unsymmetrical 3-methylpyridinium iodide (3b) only the 8-methyl derivative 4b was obtained, while the alternative 6-methyl one 4b' was not. In general, it is well known that the attack at the 2-position of the pyridine ring in the cyclization and the cycloaddition reactions of the 3-substituted pyridinium ylides or salts in the ground state is preferred over that at the 6-position, [21] [22] [23] but the observation of the exclusive mode at the 2-position is rare. These results are shown in Scheme 1. 
2a-c
The structural assignment of these compounds (4a-c) was accomplished mainly from physical and spectral means, and confirmed by the X-ray analysis of one compound 4c. For example, elementary analyses of compound (4a-c) were in good accord with the compositions of our proposed structures. The IR spectra of these compounds showed a strong carbonyl absorption band near 1630 cm -1 , indicating the contribution of a similar polarized structure as observed in 3-methylene-2(3H)-indolizinones (near 1600 cm -1 ) .
1 H-NMR spectra of 4a-c showed two N1 O1 N2 S1 S2 Figure 2 . ORTEP drawing of 4c methylthio proton signals at separate positions (δ 2.47-2.50 and 2.67-2.69) as each singlet due to their magnetic nonequivalence. These values showed distinctly that both methyl groups are attached to the sulfur atom but not to the oxygen atom. Furthermore, that the product from the 3-methylpyridinium salt 3b was the 8-methyl derivative 4b was clearly showed by the presence of the vicinal ABC pattern signals in the 1 H-NMR spectra. The numbers for the sp 2 -and sp 3 -carbons in their 13 C-NMR spectra of 4a-c were well in accord with those of our proposed structures. Finally, the X-ray analysis of one compound 4c was carried out and the structure was confirmed. The ORTEP drawing 24 of 4c is shown in Figure 2 . (method C) at room temperature, the smooth evolution of methanethiol was observed and the corresponding acrylate derivatives 6a-i were isolated in 55-98% yields from the reaction mixtures. On the other hand, similar reactions of 4a,b and 5d gave only complex mixtures and any significant products such as 6j,k could not be isolated from them, though the reaction of 4c with 5d afforded the normal product 6l in 75% yield. The same products 6c,l were obtained from the reactions of 4c with 5a,d in the presence of DBU in chloroform (method D) at room temperature in 62 and 75% yields respectively, but the application of method D to the reactions of 4a,b and 5d did not give good results.
Since we failed to obtain directly 2H-pyrano[2',3':4,5]imidazo[1,2-a]pyridin-2-one derivatives (7) from the reactions of 2(3H)-imidazo[1,2-a]pyridinones (4) and acetates 5, we next examined the elimination of ethanol from acrylates 6a-i,l obtained. Heating of acrylates 6a-i,l in various solvents or treatment with acetic acid or concentrated sulfuric acid did not provide the condensation products 7a-i,l.
However, when acrylates 6a-h were heated without any solvent at reduced pressure (3 torr), the eliminations smoothly occurred to give the expected products 6a-h in 21-73% yields. On the other hand, similar treatment of 6i,l did not provide the corresponding products 7i,l, but 4-unsubstituted 7i' and 3-unsubstituted 2H-pyrano[2',3':4,5]imidazo[1,2-a]pyridine-2-one derivatives (7l') were formed in 34 and 16% yields, respectively. These results are shown in Scheme 2.
The elementary analyses of compounds 6a-i,l were in good accord with our postulated structures. The IR spectra of 6a-i,l exhibited characteristic absorption bands at 3406-3447 cm -1 and at 1608-1651 cm -1 due to the presences of the 2-hydroxy and the 3-vinyl groups respectively. Each 1 H-NMR spectra 
Preparations of 3-[bis(methylthio)methylene]-2(3H)-imidazo[1,2-a]pyridinones (4a-c). General
Method. The mixture of pyridinium methylide (2, 10 mmol) and methyl iodide ( In these reactions the use of other bases such as DBU, triethylamine, or potassium carbonate did not provide the desired 2(3H)-imidazo[1,2-a]pyridinone derivative (4) at all. Furthermore, the formation of an alternative 6-methyl derivative 4b' in the alkaline treatment of unsymmetrical 3-methylpyridinium salt 3b could not be detected. -2(3H)-imidazo[1,2-a] The reactions of 2(3H)-imidazo[1,2-a]pyridinones 4a,b with ethyl acetoacetate (5d) gave complex mixtures and the isolation of significant products such as 6j,k from them was unsuccessful. Some physical and spectral data for these products 6a-i,l are shown below. Some physical and spectral data for these products 7a-h,i',l' are shown below. 
3-[Bis(methylthio)methylene]-2(3H)-imidazo[1,2-a]pyridinones (4a):
3-[Bis(methylthio)methylene]-8-methyl
Preparations of ethyl 3-[2-hydroxy-2(3H)-imidazo[1,2-a]pyridin-3-yl]acrylates (6a-l). General
method.
Ethyl 2-cyano-3-(2-hydroxyimidazo[1,2-a]pyridin-3-yl)-3-(methylthio)acrylate (6a):
4-Methylthio
